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INTRODUCTION 
The concept of crowding has recently gained a great deal of 
interest for behavioral scientists. This interest is not without 
historical roots. Both Ross (1908) and McDougall (1908), generally 
cited as the first textbooks devoted to social psychology, 
addressed the issue of crowds. Indeed, Ross (1908) spends nearly 
one-third of his text devoted to an analysis and description 
of crowds. 
More recently, however, various social phenomena have led to 
renewed interest in crowding. Loo (1975) cites the environmental 
movement as one such force. Recent awareness of the world 
population growth rate has also generated considerable interest. 
As the population of many countries moves more and more toward 
urban or suburban areas, in which humans live in less space per 
person than their rural counterparts, increased concerns about the 
effects of crowding mount. 
A good deal of research has focused on the behavioral out­
comes of overcrowding. This research can be divided into three 
groups. First, non-human research has studied high density ef­
fects in a wide variety of species (see Snyder, 1968; Freedman, 
1975 for reviews). This research has indicated that high density 
can cause adverse social and behavioral effects in some species. 
Human research has taken on two general forms. In one, 
archival evidence is collected in an attempt to measure any 
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relationships that might exist between in vivo population density 
and antisocial or maladaptive behavior (see Galle, Gove, & 
McPherson, 1972; Freedman, 1975; Choi din, 1978 for reviews). 
To date there is little agreement as to what these studies 
indicate. Some studies find positive correlations between density 
measures and social and behavioral problems (e.g., Schmitt, 1957), 
others find no such relationship (e.g., Schmitt, 1966), or find 
relationships that disappear when other variables are partialled 
out (e.g., Galle, Gove, & McPherson, 1972). Recently a number of 
sociologists (e.g., Baldassare & Fisher, 1976; Fisher, 1976, 1978) 
have criticized these researchers for their simplistic image of 
urban life. This approach points out that other variables, such as 
sense of community, availability of resources or economic conditions 
may very well moderate or exacerbate high density effects. Human 
research on density effects has also taken a more particularistic 
and experimental form. Here individuals who are either naturally 
(e.g., college dormitory residents) or experimentally (e.g., 
psychology experiment participants) exposed to various densities 
are observed. Results from this research are also mixed. Depending 
on duration of exposure, type of task, architectural design, size 
of buildings, sex of participants, role of participants, instruc­
tions given, and type of density manipulation high density has 
been found to increase (Hutt & Vaizey, 1966; McGrew, 1972) or 
decrease (Loo, 1972) aggressiveness, increase or decrease com­
petitiveness (Freedman, Levy, Buchanan & Price, 1972) and severity 
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of jury sentencing (Freedman, 1975), decrease (Paulus, Annis, 
Seta, Schkade & Matthews, 1976; Saegert, Mackintosh & West, 1975) 
or have no effect (Freédman, 1975; Lange, Mueller & Donnerstein, 
1979) on performance, decrease (Bickman, Teger, Gabriele, 
McLaughlin, Berger & Sunaday, 1973; Mueller & Donnerstein, Note 1) 
or have no effect (Mueller & Donnerstein, Note 1) on helping, and 
increase (Griffitt & Veitch, 1971; Baron, Mandel, Adams & Griffin, 
1976) or have no effect on (Freedman, 1975) negative mood states. 
In part due to the inconsistencies of the results in both 
correlational and experimental human research,a more complex 
analysis has begun. Here, variables that can, but do not always 
accompany high density conditions have been delineated. The 
effects of high density are then viewed in terms of the presence or 
absence of these other variables. At the center of this approach 
is a distinction between high density and the experience of 
crowding. Rather than investigating how moderating variables 
affect a variety of different social and behavioral responses, 
the focus is on the experience of crowding. 
The present paper is concerned with this very issue. Under 
what conditions does an individual feel crowded? The thrust of 
this approach is to delineate the conditions under which high 
density does and does not lead to the perception of crowding. 
First, a general literature review is presented, organized around 
the major approaches to crowding perception. Then a new approach, 
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concerning the effects of mood states on crowding is presented 
and integrated with the current approaches. A laboratory experi­
ment is then conducted to test some of the predictions from this 
model. 
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LITERATURE REVIEW 
For the purposes of this paper, crowding will be conceptual­
ized as a perceptual or experiential state (Stokols, 1972). One 
feels crowded. Feeling crowded is not the same as being exposed 
to high population densities. The former is a psychological 
phenomenon and the latter is a physical one. 
Generally, population density has been measured as a ratio 
of the amount of space available divided by the number of individ­
uals present. A distinction has been made between the two 
obvious ways in which density can vary (Loo, 1972). Social density 
is varied by altering the number of individuals present while 
keeping the amount of space constant. Spatial density is manip­
ulated by holding constant the number of individuals present and 
varying the amount of space allotted. Research that has varied 
both orthogonally (e.g.. Lange, Mueller & Donnerstein, 1979; 
Nogami, 1976) has often found differential effects due to social 
and spatial densities. In the subsequent review,,the types of 
density manipulations used in any given study are specified. 
High population density has been considered a necessary but 
not sufficient condition for the perception of crowding (Stokols, 
1972). While this approach has certain merits, it is not problem 
free. Most troublesome to such an approach is defining conditions 
that constitute high population density. Researchers interested 
in density effects typically use relative standards. High density 
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is defined as such in relation to a lower density condition. Un­
fortunately, other researchers might use a similar density ratio 
for their low density condition. In addition, it is not im­
possible to speak of an individual feeling crowded in extremely 
low density situations (Kalb & Keating, Note 2). This being the 
case,I suggest a modification of the necessary but not sufficient 
rule. Here, population density is recognized as a major but not 
exclusive source of variation in the perception of crowding. It 
is the specification of other variables that adds to or subtracts 
from population density effects on crowding to which this paper 
is addressed. In the following sections, variables believed to 
increase and decrease perception of crowding are examined. 
Variables that increase the perception of crowding 
Research has pointed to the importance of architectural 
features, expected interactions, characteristics of the individuals 
and characteristics of the ongoing behavior in accentuating the 
perception of crowding. I believe these and other variables can 
best be understood when placed into one of three general classes 
of variables that increase the perception of crowding. 
Input overload. A number of theorists have argued that any 
effects due to population density are mediated by input overload. 
Milgram (1970), Simmel (1950) and Wirth (1938) have argued that 
the experience of living in a city leads to excessive stimulation. 
This stimulus overload is then linked to community degeneration 
and/or individual coping responses. 
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Other theorists have applied the overload model to the 
perception of crowding. For example, Desor (1972) argues that 
"being crowded" is receiving excessive stimulation from social 
sources. Valins and Baum (1973) view crowding as a condition of 
unwanted social interaction. Similarly, Esser (1972) sees crowding 
as a form of stimulus overload resulting from unfamiliar and in­
appropriate social contacts. 
Research. The seminal study intended to directly assess 
the effects of input overload on the perception of crowding was 
performed by Desor (1972). She hypothesized that three design 
features of a room will either enhance or attenuate the social 
overload of a given situation. "Specifically, when presented with 
partitioned and unpartitioned spaces, two door and six door rooms, 
or rectangular and square rooms, all of equal areas and containing 
the same number of people, subjects will indicate the first of 
each pair is the 'less crowded' (p. 80)." To test these hypotheses 
three experiments were conducted, all of the same general method. 
This "figure-placement" method consists of having subjects place 
as many miniature clothespin figures into a model room as they 
can without overcrowding the figures. According to Desor (1972), 
the total number of dolls reveals the "maximum uncrowded capacity 
(p. 80)" of the room. The idea is that by putting one more figure 
into the room it would become overcrowded. 
In the first experiment,each male and female subject was 
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presented sixteen different rooms. Here, the same sized rooms 
were either not partitioned or partitioned with one of three 
materials (opaque, clear, or opaque half walls). In front of 
each box was written one of four general descriptions of an activity 
to be imagined taking place in the room. Two were predominantly 
interactive activities (standing at a cocktail party or sitting 
around talking and relaxing) or co-active (in an airport standing 
and waiting for a flight or sitting and reading). The results 
indicate that subjects placed more figures in interactive than co-
active rooms, partitioned than non-partitioned rooms, and when 
figures were assumed to be standing than when sitting. Finally, 
a sex of subject by type of activity interaction indicated that 
interacting co-acting activities had a much greater effect 
for females than for males. 
The partitioning effect seems to indicate that greater 
densities will be placed in small rooms than in large ones. In 
the second experiment, room (box) size was varied. The results 
indicate significantly higher densities were placed in the small 
compared to the large room. In this study,no sex differences 
were found. In a third study,. Desor manipulated type of activity, 
shape of room (rectangular y£. square) and number of doors (two ys^. 
six). The results indicate more figures were placed in rectangular 
rooms, rooms with two doors, rooms with assumed interactive 
activities and rooms with figures supposedly standing. Again no 
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sex differences were found. Desor interprets her overall results 
as support for the notion that social overload is the critical 
variable for the perception of crowding. 
Baum and Davis (1976) found that male and female subjects 
in a single trial paradigm placed more figures into a light 
colored than a dark colored room. Furthermore, the dark room 
was rated more stuffy, smaller, and more crowded. Baum and Davis 
(1976) failed to find any effects for visual complexity of room 
(pictures on wall or not), or for social vs. non-social Situations. 
While failing to find the predicted effect of two of their inde­
pendent variables, Baum and Davis claim support for the overload 
interpretation from the room color manipulation. This interpre­
tation is based upon the fact that dark rooms are perceived as 
smaller (Pahlmann, 1968) and therefore perceived as more crowded. 
This in fact was the case; however, it is not at all clear from 
the author's discussion how this relates to social overload. 
Val ins and Baum (1973), using the same measure of perception 
of crowding,looked at the effects of living in a "corridor" or 
"suite" style dormitory. As manipulation checks indicated, 
corridor residents who shared the floor washrooms and lounge with 
36 other students reported there were too many residents on 
their floor, they met others too often and felt crowded more often 
than suite residents (who shared lounge and bath with only three 
to five others). When brought into the laboratory these corridor 
residents placed fewer figures in rooms.described as a bedroom. 
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lounge, reference room, or dentist office than did suite residents. 
Baum, Harpin and Valins (1975) followed up on research with 
corridor and suite residents. Again a greater percentage of 
corridor residents found their floor "crowded" (52%), and attempted 
to avoid others (44%) than did suite residents (4 and 16% 
respectively). Furthermore,.suite residents felt their neighbors 
were more similar to them and more likely to regard them as 
persons. Also,suite residents were more willing to disclose to 
their neighbors. They also saw themselves as more group oriented 
in resolving problems than corridor residents. Additionally, when 
brought to the laboratory, suite residents came to agreement on a 
group task more often than did corridor residents. Finally, corridor 
residents who perceived their dormitory floor as cohesive were 
significantly less likely to perceive it as crowded than similar 
subjects who perceived their floor as incohesive. 
Zuckerman, Schmitz and Yosha (1977) also investigated the 
effects of various dormitory designs on residents' perception of 
crowding. High density dormitory residents had rooms 13% smaller 
than rooms in low density dormitories. Furthermore, there were 
more students per corridor in the high density than in the low 
density dormitories. These researchers combined three questionnaire 
items to assess perception of crowding: How crowded one felt while 
in one's room, how crowded one would define one's room and how 
much privacy one had while in one's room. The results indicate 
that residents of the high density dormitory indicated greater 
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feelings of crowdedness than the low density residents. High 
density residents reported feeling in worse moods and having 
poorer relationships with their roommates than did residents 
of the low density dormitory. No sex differences were found. 
Miller and Nordine (1977) hypothesized that if perception 
of crowding is a function of social overload, those subjects 
with higher thresholds for overload should be less prone to 
perceptions of crowding. Here subjects were tested for measures 
of anxiety, extraversion (Eysenck & Eysenck, 1968), the arousal-
seeking tendency (Mehrabin & Russell, 1973) and the affiliative 
tendency (Mehrabian, 1970). Approximately one week later,subjects 
participated in a modified figure placement test. Results indicate 
that affiliation was significantly related to number of figures 
(r = .29) for both sexes. Additionally, arousal-seeking and extra-
version were marginally related to number of figures placed in 
the room for males (r = .24). The authors conclude that these 
results demonstrate the fruitfulness of social overload as an 
approach to understanding crowding as a phenomenological exper­
ience. 
A second laboratory procedure has been used to investigate 
the effects of social overload on the perception of crowding. 
Baum and Greenberg (1975) had male or female subjects come for a 
laboratory experiment. Once the subject arrived,he or she was 
told that the other subjects had yet to arrive. One half of the 
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subjects were led to believe three more subjects would arrive 
while the other half were told nine more were coming. Subjects 
were then asked to wait in the experimental room (87.5 sq. ft.). 
At two minute intervals, two same sex confederates arrived and 
situated themselves either close to or far from the subject. At 
this point the experimenter entered, gave instructions for each 
subject to fill out a questionnaire, and left. The results indi­
cate that subjects expecting nine others in the setting felt sig­
nificantly more crowded than did those expecting only three others. 
No sex of subject or choice of seat by confederate main effects 
or interactions reached significance. Additional evidence indi­
cated that subjects anticipating groups of ten were more likely to 
sit in a corner chair, look at and like the confederates less, 
feel less comfortable, and rate the room less comfortable, less 
adequate, smaller and more stuffy than subjects anticipating 
groups of four. 
Noting that social overload should be affected more by social 
than spatial density, Baum and Koman (1976) factorially manipulated 
room size, anticipated group size, anticipated group structure, 
and sex of subject. Both room size and group size affected per­
ceptions of crowding. Anticipated structure decreased perceptions 
of crowding only in the large group-large room conditions. Finally, 
women in the small room-small group condition felt less crowded 
than did men in the same condition. 
The foregoing analysis has tried to emphasize social overload 
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factors that influence the perception of crowding. Other results 
that speak to the effects of social overload can also be cited. 
Paulus and his associates (McCain, Cox & Paul us, 1976; Paulus et al. 
1973, 1975, 1976) have found that prisoners who share a space with 
a large number of others are more likely to report illnesses and 
show decrements in task performance than those who have fewer cell 
mates. D'Atri (1975), also using prison settings, found high social 
density to be associated with higher blood pressure. Saegert et al. 
(1975) also found increased arousal when subjects were exposed to 
large numbers of people. 
Methodological issues. This evidence however must be 
viewed in terms of its methodological weaknesses. The figure-
placement technique, from which the majority of experimental evi­
dence on perceptions of crowding is generated can be criticized on 
the following grounds. First, such projective techniques, in which 
one never experiences anything remotely analogous to high density, 
can be questioned. Indeed, Altman and Vinsel (1977) and Hayduk 
(1978) have considered such projective measures inadequate in the 
study of a related field, personal space. Second, the figure-
placement technique makes a questionable assumption. Subjects are 
asked to fill a room until it is crowded. A condition that allows 
for more figures is interpreted as one that reduces the perception 
of crowding. However, any such conclusion rests on the assumption 
that subjects are filling the room to the same degree of subjective crowd­
ing. ' After a close look at the research, one begins to question this 
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assumption. Baum and Davis (1976) found room color affected the 
number of figures placed in the box. They then asked subjects to 
rate the crowdedness of the room. Subjects rated the dark room as being 
more crowded. Evidently subjects were using different subjective 
criterig for crowding in each condition. Knowles (1978) similarly 
asked for ratings of crowdedness after figure-placement and found 
number of figures and ratings of crowdedness to be highly correlated 
(r = .62). It would appear that placing more figures in a room may 
not indicate that it can "hold" more. Instead,it may indicate 
that one is more willing to place figures in it. 
The second laboratory method discussed used anticipated 
"crowding." Again the subjects were required to project into 
the experimental setting. This criticism must be tempered somewhat 
by the fact that the perception of crowding measure that subjects 
were asked was "How crowded do you feel" not "How crowded will 
you feel." Nevertheless, the authors admit that this anticipation 
method must be viewed with caution when extrapolating to actual 
density conditions. 
The corridor vs^. suite resident results,while consisting 
of actual variations in social interaction are not, by their nature, 
experimental. Like correlational studies, any cause-effect con­
clusions must be interpreted with caution. 
Conclusions. Input overload as an intervening variable 
between density and crowding has been proposed by numerous authors. 
A review of the literature has shown both anecdotal and systematic 
evidence in support of this hypothesis. While more research is 
needed on actual density situations that systematically vary 
social inputs, the present research lends qualified support to the 
input overload position. Various architectural features, types 
of interactions, anticipated number of others, and expected social 
structure all influence the perception of crowding. Furthermore, 
students in corridor type dormitories feel more crowded than those 
in suite type dorms. 
Behavioral interference. A second group of theorists have 
argued that the critical variable affecting perceptions of crowding 
in high density situations is behavioral interference. Here 
density, when it leads to interference of ongoing behavior 
will be perceived as crowding. In the clearest statement of this 
position,Schoplar and Stockdale (1977) state that "the central source 
of stress for individuals in dense settings is the perception that 
their own goal attainment will be interfered with by the presence 
of others Crowding stress is created by actual or expected 
interference because it raises the costs of enacting behaviors 
(p. 82)." Finally, these authors argue that while density and 
interference contribute to the subjective experience of being 
crowded, it is only the amount of interference that determines the 
degree of crowding stress. The occurrence of interference (and, 
therefore, crowding) depends upon spatial arrangement, resource 
scarcity, types of task and personal expectations. 
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Heller, Groff and Solomon (1977) take a similar position. 
Crowding is a function of the greater need to physically interact 
in high density situations. This physical interaction leads to 
behavioral interference, which leads to the experience of crowding. 
Similarly,Rapoport (1975) suggests two factors involved in producing 
crowding; limitations of space and social interaction. Ittleson, 
Proshansky, and Rivlin (1970) feel that the significant element 
in the perception of crowding is that the presence of others 
frustrates the individual in the achievement of some purpose. Each 
of these positions points to the importance of behavioral inter­
ference in the perception of crowding. 
Research. Considerable "a posteriori" evidence has 
been cited for the behavioral interference position. For example, 
Calhoun (1962) found that the adverse effects of high density in 
rats were attenuated when the food hopper was moved to a location 
that reduced physical interaction. Humans also seem to decrease 
interactions when in high density sitatuions. Both Loo (1972) and 
Mutt and Vaizey (1966) found that children interacted less when in 
high density play situations. Baum and Greenberg (1975) found that 
students anticipating a large number of others chose seats that 
would minimize interaction. 
More direct tests of the behavioral interference hypothesis 
have been conducted. For example, Heller, Groff and Solomon 
(1977) manipulated both room size and interaction factorially. 
Groups of six to eight subjects were placed in a small (3-5 sq. ft./ 
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person) or large (13-15 sq. ft./person) room and asked to perform 
a series of tasks. In order to complete the tasks, half of the 
subjects were required to physically interact while the remainder 
were allowed to work without interaction. Once the task was 
completed, subjects were asked a series of questions including 
their rating of how crowded the room was. Perceptions of crowding 
were high in all groups with the exception of the low interaction, 
low density group. In this study high density and interference, 
alone or in combination, were sufficient to influence the per­
ception of crowding. 
Sundstrom (1975) varied room size, intrusion of personal 
space by a confederate, and goal blocking by a confederate in a 
factorial design. Here three male subjects and three confederates 
were placed in a small (9 sq. ft./person) or large (38 sq. ft./ 
person) room. For half of the subjects the confederate sitting 
across from the subject violated his personal space while for the 
remainder no such violation occurred. Finally,half of the subjects 
were confronted with a confederate who alternately interrupted 
and then paid no attention to them, when it was their time to 
speak. For the other subjects,the confederate attended to what 
was being said without interruption. Perception of crowding was 
affected only by the room size manipulation. Subjects in the small 
room felt more crowded than those in the large room. No other main 
effects or interactions reached significance. The fact that the 
goal blocking manipulation, referred to by Sundstrom as interference, 
had no effect on the perceptions of crowding is damaging to the 
behavioral interference position. Other dependent variables, such 
as comfort, irritation, posture changes, self-disclosure and 
affiliative behavior were affected by combinations of the other 
independent variables. 
Conclusions. The relationship of interference to the per­
ception of crowding remains unclear. In one direct test, Heller 
et al. (1977), a high density situation with or without inter­
ference produced considerable perceptions of crowding. Addition­
ally, under low density conditions interference increased per­
ceptions of crowding. On the other hand, Sundstrom's (1975) data 
indicate that subjects felt crowded in high density situations 
regardless of rather extreme interference manipulations. 
Different procedures between these two studies may explain 
their divergent results. FirstjHeller et al. (1977) allowed for 
3-5 sq. ft. per person in their high density room, while Sund­
strom's (1975) most dense condition was 9 sq. ft./person. Second, 
overt motor behavior was interfered with in the former study, 
while verbal behavior was interrupted in the latter. Indeed, 
the interference in Sundstrom's study was not necessitated by 
density. One can encounter rude behavior, a' la Sundstrom, in 
non-dense conditions. However, one is rarely forced to continually 
bump into others in anything but high density conditions. 
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Personal space violations. A third group of theorists feel 
that personal space, not space per person (density), is critical 
in determining perceptions of crowding. In a series of papers 
Patterson (1976, 1977) has proposed that the experience of crowding 
varies as a function of the amount of undesired interpersonal 
intimacy. Here increased density will tend to produce closer 
proximity between individuals. Close proximity with strangers is 
a violation of social normative behavior and therefore stressful. 
This stress can affect performance, social behaviors, and the 
perception of crowding. 
Worchel and Teddlie (1976) also point to the role of personal 
space in perceptions of crowding. Here the individual becomes 
aroused by violations of his or her personal space. This 
arousal can be attributed to any number of sources. If attributed 
to the presence of others, then the individual feels crowded. 
If the arousal is attributed to another source, then crowding 
is not experienced. 
Research. There can be no doubt that violations of 
normative standards, in this case, those for appropriate inter­
personal distancing, can have significant effects on behavior. 
A wide array of research has indicated that inappropriate dis­
tancing can lead to arousal (Baxter & Deanovich, 1971; Middle-
mist, Knowles & Matter, 1976), flight (Felipe & Sommer, 1966; 
Konecni, Libuser, Morton & Ebbesen, 1975), nonverbal intimacy-
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regulating behaviors (Argyle & Dean, 1965; Russo, 1975), decreased 
liking (Dabbs, 1971), less helping (Konecni, et al., 1975), and 
poorer task performance (Worchel & Teddlie, 1976). Evidence for 
the importance of personal space violations on perception of 
crowding is more difficult to generate. The laboratory research 
discussed previously has confounded personal spacc and space per 
person. The studies that separate out these effects have 
produced mixed results. 
In one, Worchel and Teddlie (1976) manipulated room size, 
interpersonal distance, and the presence or absence of wall 
hangings in a factorial design. Here groups of 7 or 8 male sub­
jects were seated in a large (29-34 sq. ft./person) or small 
(14-16 sq. ft./person) room. The subjects' chairs were arranged 
in either a large circle, in which the closest point between two 
chairs was 19.5 inches, or in a small circle, in.which adjacent 
chairs touched. A four item questionnaire, consisting of measures 
of comfort, confinement, ill at ease, and crowding were combined 
to form one "crowding" index. Perceptions of crowding were af­
fected by each of the independent variables. Subjects felt more 
crowded in the small (as opposed to large) room, in the close (as 
opposed to far) distances, and in the room without (as opposed 
to with) pictures. A density by distance interaction indicated 
that distance affected the experience of crowding regardless of 
density, while variations in density affected the experience of 
crowding only under far interaction distance. 
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In a study cited earlier (Sundstrom, 1975), three male 
subjects and three male confederates were placed in a small 
(9 sq. ft./person) or large (38 sq. ft./person) room. Half of 
the subjects interacted with a confederate who severely violated 
his personal space. For the remaining subjects, no such intrusions 
of personal space were encountered. Counter to the personal 
space argument, only room size affected perception of crowding. 
Intrusion of personal space had no effect on feelings of crowding. 
Epstein and Karl in (1975) ran same-sexed subjects in groups 
of six in either a small (2.67 sq. ft./person) or large (99 sq. ft./ 
person) room. Chairs were arranged in two rows of three chairs 
each. After sitting quietly for thirty minutes,subjects per­
formed a series of tasks (in another, much larger room). After 
performing these tasks, subjects filled out a questionnaire which 
included an item designed to estimate recall of crowding in the 
experimental room. Subjects who waited in the small room reported 
being more crowded than did subjects who sat in the large room. 
Furthermore these subjects performed worse on the series of tasks 
following the high density experience. Epstein and Karl in (1975) 
took their analysis one step further. They hypothesized that 
subjects sitting in the middle seats in each row should have felt 
more crowded and should have performed worse than those.in the same 
small room who sat at the ends of each row. This hypothesis 
was supported by the performance data. Specifically, those in 
22 
the middle performed worse on a subsequent task than did those 
from the end seats, who performed worse than those from the large 
room. Unfortunately, the authors fail to report the effects of 
seating location on perceptions of crowding. 
Conclusions. It has been proposed that personal space 
is the critical determinant of perceptions of crowding (Patterson, 
1976, 1977; Worchel & Teddlie, 1976). Most of the research that 
has manipulated density also has varied personal space. 
The studies that manipulated density and personal space 
independently have produced mixed results. Worchel and Teddlie 
(1976) found personal space to have a greater effect than density 
on perception of crowding. Similarly, Epstein and Karl in (1975), 
while failing to report perceptions of crowding, found behavioral 
effects to vary as a function of personal space allotment. 
Conversely, Sundstrom (1975) found perception of crowding to be 
unaffected by personal space violations. 
Summary. Recognizing that density can account for some 
but not all variations in the perception of crowding, research 
has focused on the conditions that increase this experience. 
Three general classes of variables, input overload, behavioral 
interference, and personal space violations, have been proposed 
and to some extent supported. 
What, if anything, do these variables have in common? 
Numerous writers (e.g.. Baron & Rodin, 1978; Schmitt & Keating, 
1980; Stockdale, 1978) have suggested that each involves, to a 
certain degree, loss of control. Input overload and behavioral 
interference clearly diminish the control an individual has over 
his or her environment. Personal space regulation, like any 
other social norm, lends stability and predictability to an 
interaction. A violation of this norm, making the situation less 
predictable, can influence a person's sense of control (Seligman, 
1975). 
Variables that decrease the perception of crowding 
If loss of control (actual or perceived) is a critical 
variable in crowding perception, then reinstituting control should 
attenuate, at least to some degree, perceptions of crowding. The 
concept of control has been extensively examined in general (cf. 
Rotter, 1966; Seligman, 1975) and, to a lesser extent, as it 
relates to high density effects (cf. Baron & Rodin, 1978). In 
order to summarize its purported and demonstrated effects on 
perception of crowding, I have divided the concept into two somewhat 
overlapping parts. 
Activity control. Here the ability to control the inter­
actions one experiences, and to a greater or lesser extent, the 
outcomes one receives from these interactions is central. Zlutnick 
and Altman (1972) propose that high density can produce events 
where people are denied this activity control. In addition, Baron 
and Rodin (1978) suggest that perception of crowding can vary as 
a function of activity control. If this is the case,then situations 
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in which individuals are given a certain measure of activity 
control should diminish perception of crowding. 
Research. Field research has shown that perception of 
crowding and feelings of control are often intertwined. For 
example, Baum and Val ins (1977) gave a survey to corridor and 
suite dormitory residents. The results indicated that corridor 
residents felt more crowded and less in control of their environ­
ment than did suite residents. Corridor residents also felt that 
there was less value in trying to change things than did suite 
residents. In another dormitory study, Baron, Mandel, Adams and 
Griffin (1976) interviewed students living in double or triple 
occupancy dormitory rooms. This research found that students in 
"triples" felt significantly less control over the use of study 
space, the time they could go to sleep, and their ability to invite 
people over to their room. Each of these measures was positively 
correlated with perceptions of crowding. 
If high density diminishes feelings of control,these situations 
should affect more general patterns of behavior. Specifically, 
individuals exposed to uncontrollable experiences may in turn be 
susceptible to a learned helplessness phenomenon (Seliqmao,1975). 
Again, field research tends to support such a hypothesis. Using 
students from a long or short corridor design dormitory, Baum 
and his colleagues (Baum, Aiello & Calesnick, 1978) found that 
when presented with a modified prisoner's dilemma game, devised 
so as to assess helplessness, long corridor residents more often 
chose the helpless response than did short corridor residents. In 
another study, Rodin (1976) looked at the relationship between 
chronic high density and responses to choice of controllable and 
uncontrollable outcomes. After performing a simple task, children 
were allowed to choose a reward or have an experimenter choose it 
for them. Children who lived in high residential density homes 
were significantly less likely than children from less dense 
homes to try to control the administration of available outcomes. 
In a second experiment,children were exposed to an insoluble 
task and then tested on a solvable one. Under these conditions, 
children from the high density homes performed significantly worse 
than low density children. While supportive of the density-
control relationship,this research does not directly address the 
control-crowding issue. Three experiments have attempted to assess 
the effectiveness of control manipulation to reduce crowding 
perception. 
In a field experiment. Langer and Saegert (1977) manipulated 
cognitive control by giving half of the subjects information 
about the effects of high density. Shoppers in a New York 
City supermarket were recruited as subjects under high or low 
density conditions. They were then asked to find and select 
(but not buy) the most economical products on a grocery list. 
Subjects given information about the potential effects of high 
density performed more effectively, felt more comfortable and rated 
the store less crowded than did uninformed subjects. While not the 
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intent of the authors, this manipulation may very well have 
affected activity control. Indeed, those warned about possible 
high density effects did perform more effectively. 
Two other experiments investigated the effects of activity 
control on crowding perceptions. Rodin, Solomon and Metcalf 
(1978) maneuvered a naive subject into an elevator with four 
confederates so that the subject was standing either directly in 
front of the panel of floor selection buttons (control) or on the 
opposite side of the elevator. When asked, immediately after 
leaving the elevator, subjects who stood in front of the control 
panel reported having felt significantly less crowded than those 
who stood on the opposite side. These subjects did not find the 
elevator more pleasant, less constraining or of greater volume. 
While sex of subject had no effect, the results were mediated by 
age. When the sample was split in half by age of subject,, 
it was. found that control decreased perceptions of crowding 
only for the younger subjects. In fact, the means for the older 
subjects displayed the opposite results. Since the authors fail 
to report the dispersion or central tendencies scores for age 
in either group,it is difficult to interpret these results. While 
Loo (1972) has cited age as an important variable in understanding 
density effects, she has limited her discussion to young children. 
Nevertheless,,the study cited here points to activity control as a 
mediating variable for the perception of crowding. 
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A second study conducted by the same authors more directly 
tested for the impact of activity control on crowding perceptions. 
Here groups of six male participants in a psychology experiment 
were assigned to either high (9 sq. ft./person) or low (21 sq. ft./ 
person) density rooms. Of the six subjects, one was given the role 
of coordinator. This subject was made responsible for initiating 
and facilitating group processes, assigning tasks to group 
members, dealing with disputes, and relaying materials and in­
structions to the group. A second subject was randomly assigned 
the role of terminator and told he was to decide when the group 
should finish a task and go on to a new one. After subjects had 
interacted for about 20 minutes, they filled out an assessment 
questionnaire. The results indicated that controllers (coordinators 
and terminators) felt significantly less crowded in the high density 
room than did non-controllers. 
Conclusions. The inability to control activities and 
outcomes in a high density situation has been proposed as a factor 
in crowding perception. Research using in vivo high density 
indicates a relationship between high density, crowding, and control. 
A laboratory experiment by Rodin et al. (1978) points to a causal 
relationship between activity control and the perception of 
crowding. 
Termination control. Both non-human (e.g., Seligman, 1975; 
Leyhausen, 1965) and human (Seligman, 1975; Glass & Singer, 1972) 
research has shown that actual or perceived ability to terminate a 
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stressful event can diminish the impact of that event. For 
example. Glass and Singer (1972) have found that individuals 
who believe they can terminate a loud noise to which they are 
exposed are able to perform better than individuals exposed to 
the same noise without perceived termination control. It has 
been proposed that high density and termination control act in 
a similar manner. That is, the belief that one can escape 
the high density experiences will attenuate deleterious effects 
(Sherrod, 1974) as well as crowding perception (Rodin & Baum, 
1978). 
Research. The laboratory experiment conducted by Rodin 
et al. (1978) clearly addresses termination control. In this 
experiment, individuals who believed they could terminate the 
group task (and thereby shorten the duration of the high density 
experience) felt significantly less crowded than did those without 
feelings of control. It should be noted that termination control 
also gave these individuals power within the group (the ability 
to affect others' outcomes). It may very well be that power, 
not control, affected themr perception of crowding. 
In a separate study, termination control was manipulated in 
a way that more closely parallels the manipulations used when 
studying other stressor effects. Here, Sherrod (1974) conducted 
a laboratory experiment in which groups of eight female subjects 
performed a series of individual tasks in a large (18.5 sq. ft./ 
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person) or small (4.6 sq. ft./person) room. In a third condition, 
subjects were run in the small room but were explicitly told that 
they were free to leave the experimental room at any time (per­
ceived control). After the one hour session,subjects left the 
room, performed two more tasks, and filled out a questionnaire. 
Perceived control had no effect on recall of perceptions of 
crowding. Only the room size manipulation significantly affected 
crowding. Perceived control did however affect post-density task 
performance. 
Conclusions. Any number of explanations might account 
for the disparate results from these experiments. First, as 
stated before, the Rodin manipulation involved power as well as 
control. In the Sherrod study,individuals believed they had con­
trol only over their own options. Second, the former study used 
male subjects, while the latter used female subjects exclusively. 
Considering the hypothesized and demonstrated importance of sex 
variables in high density (e.g., Freedman, 1975; Marshall & 
Heslin, 1975; Nogami, 1976; Schettino & Borden, 1976) and 
control (Maccoby & Jacklin, 1974; Langer & Saergert, 1977) 
research, different results should not be too surprising. 
Third, the high density situation in the Sherrod study allowed 
for much less space per person (4.6 sq. ft./person) than did the 
high density manipulation in the Rodin study (9 sq. ft./person). 
Fourth, participants in Rodin's study indicated how crowded they 
felt while still exposed to the density manipulation. In the 
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Sherrod study, participants were asked to recall how crowded the 
room was. It seems to me that a sufficient test of the role 
termination control plays in crowding perception should be designed 
so that individuals in all-male, all-female, or mixed-sex groups 
who are given or are not given control (independent of any power 
considerations) indicate their perception of crowding while still 
in the high density environment. 
Summary. The general concept of control, proven useful in 
understanding a variety of psychological phenomena, takes on a 
central position in the perception of crowding literature. 
Variables that seem to decrease crowding perception can be concep­
tualized within a loss of control system. Ways in which the 
perception of crowding can be diminished center on two types of 
control. Evidence for the importance of activity control has 
been demonstrated in a number of settings. The evidence for the 
effect of termination control on crowding perception is less 
strong. Since termination control has proven effective in moder­
ating stress-induced effects, this area should be further 
explored. 
The relationship of mood to the perception of crowding 
One striking feature of the current literature on crowding 
perception is its failure to systematically address the relationship 
of mood to the perception of crowding. Everyday experience tells 
me that when in a positive mood, high density is often enjoyed 
without any feelings of crowdedness. In fact, man/of the examples 
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cited in the literature that purport to exemplify the difference 
between high density and crowding (e.g., sporting events, cocktail 
parties) clearly imply positive mood states. Conversely, negative 
mood states (on subway trains, waiting in queues) might heighten 
crowding perception. The next two sections will describe some 
effects mood states are believed to have on perceptual and social 
behavior and then on crowding perception. 
Perception and social behavior. Perceptual psychology 
recognizes that a variety of factors other than the objective 
environment affect our perceptions. Prior beliefs affect both 
attention to and interpretation of a phenomenon. In a similar 
manner, mood states might affect perceptions. While the effects of 
autonomic arousal on perception have been extensively studied, the 
evidence for specific mood effects on basic perceptual processes 
is incomplete. Nevertheless, it has been demonstrated that 
depressed patients perceive stimuli with a more negative cognitive 
set, believe they are less likely to succeed at a task and indeed 
work less hard than do normals (Beck, 1967; Friedman, 1964). 
On the other hand, poets tell us that elation alters our perceptions 
so that we see things through "rose colored glasses." As we 
shall see,research on social perception supports this contention. 
The relationship between mood and perceived control has been 
more systematically studied. Seligman (1975) has proposed that 
a lack of perceived control, if of sufficient duration and 
importance (Wortman & Brehm, 1975), will lead to depression. 
Supportive evidence comes from both nonhuman (e.g., Weiss, 1971) 
and human (e.g.. Miller & Seligman, 1975) research. This relation­
ship, however, might not be unidirectional. Recent research has 
indicated that induced elation can increase internal and induced 
depression can increase external locus of control (Natale, 
1978; Allen & Greenberger, 1980). 
Mood states can also affect social perceptions. Research 
has indicated that when individuals with limited interaction are 
exposed to an elation-inducing stimulus, they will like the other 
person more than individuals unexposed to such a stimulus. Sim­
ilarly, those exposed to depression-inducing stimuli have reported 
less liking than those unexposed to mood-inducing stimuli 
(Gouaux, 1971; Veitch & Griffitt, 1976). Other research has 
demonstrated that positive mood-inducers increase the effectivness 
of persuasive messages (Galizio & Hendrick, 1972; Janis, Kaye & 
Krischner, 1965). 
Similar results are found with social behavior. A great deal 
of research in which individuals are exposed to apparent prior 
success (Barnett & Bryan, 1974; Berkowitz & Connor, 1966; Isen, 
1970; Isen, Horn & Rosenhan, 1973; Kazdin & Bryan, 1971; Midlar-
sky, 1971) a fortuitous event (Isen, Clark & Schwartz, 1976; Isen & 
Levin, 1972; Levin & Isen, 1975), or a positive mood imagery 
exercise (Aderman, 1972; Moore, Underwood & Rosenhan, 1973; 
Rosenhan, Underwood & Moore, 1974) has indicated that positive 
mood facilitates helping. The negative mood effects on helping 
are less clear. Some studies have found no effect (Berkowitz & 
Connor, 1966; Isen et al., 1973; Rosenhan et al., 1974), others have 
fbiind;that negative moods decrease helping (Moore et al., 1973), 
while still others have found that negative moods increase helping 
(Cialdini & Kenrick, 1976; Donnerstein, Donnerstein & Munger, 
1975; Konecni, 1972; Mueller, Nelson & Donnerstein, 1977). As 
one possible solution, Weyant (1978) has demonstrated that helping 
will be facilitated by negative moods when the helping response is 
for a good cause and involves low costs. Negative mood decreased 
helping when the cause was less important and the cost for helping 
was high. Mood effects are also apparent in much aggressive behav­
ior. Indeed,a negative mood-inducer seems necessary before pre­
viously unacquainted individuals will aggress against each other 
(e.g., Berkowitz, 1965) (see Tannenbaum & Zillmann, 1975 for 
a review). Research on positive mood effects, while somewhat 
mixed (Mueller & Donnerstein, 1977; Mueller & Donnerstein, Note 
3), seems to indicate an inhibitive function (Baron & Ball, 1974; 
Landy & Mettee, 1969; Leak, 1974). As long as it is not so 
emotionally intense that it energizes a predisposed response, 
positive moods lessen aggression. 
It should be noted that many of these mood affected variables 
are the very same ones often studied when examining high density 
effects. This similarity points to a more direct analysis of the 
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interrelationship between mood, high density and the perception 
of crowding. 
Mood and the perception of crowding. To date, no theoretical 
position clearly implicates the way mood affects crowding. In 
fact, many theorists disagree as to whether crowding perception 
is by definition a negative affect state. On one side adherents, 
either explicitly or implicitly, state that crowding (the perception 
of) is stressful, affectively negative, and produces an avoidance 
or escape response (Altman, 1975; Ittleson et al., 1974; Stokols, 
1972). Others argue that the experience of crowding can be either 
a negative or positive interpersonal experience, stressful or 
free of stress, desired or avoided (Choi et al., 1976; Griffitt, 
Note 4'; Sadalla,'Burroughs & Staplin, 1978). 
The issue strikes me as more of an empirical than a defini­
tional one. Unfortunately, the research reviewed does not settle 
the question. In some studies, negative moods and perceptions of 
crowding are affected by the same manipulations. Corridor 
residents (Baum et al., 1975) felt more crowded and less cohesive, 
less similar to their neighbors, and avoided others more often 
than did suite residents. In other research (Zuckerman et al., 
1977),high density dormitory residents felt more crowded, in worse 
moods and had poorer relationships with their roommates than did 
lower density residents. Using the anticipation method,Baum and 
Greenberg (1975) found those expecting more participants felt 
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more crowded, liked the confederates less, and felt less comfortable 
than those anticipating fewer others. Finally, while acknowledging 
the danger of citing results that support the null hypothesis, 
Sherrod (1974) found perceived control had no effect on perception 
of crowding, or on the annoying or bothersome characteristics 
of the experimental situation. 
Other studies found mood and perception of crowding to be 
affected in tionparallel manners. Sundstrom (1975) found high 
density to affect perception of crowding, but ratings of comfort 
and irritability, posture changes, amount of self-disclosure and 
affiliative behavior were affected in combination with other in­
dependent variables. Rodin et al. (1978) found perceived control 
to affect perception of crowding but not ratings of pleasantness. 
In their laboratory experiment, measures of pleasantness and 
enjoyment were affected differently than perceptions of crowding. 
Moving to the sex difference research, nearly every study showed 
men and women reacting differently, with comparable perceptions 
of crowding (Ross, Layton, Erickson & Schopler, 1973; Stokols, 
Rau, Pinner & Schopler, 1973; Epstein & Karlin, 1975). Finally, 
studies where subjects were either put into a high density 
situation (Smith & Lawrence, 1978), read descriptions of such 
situations (Sadalla, Burroughs & Staplin, 1978), or observed 
slides of various density settings (McClelland & Auslander, 1978) 
revealed that perception of crowding and mood ratings did not 
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load on the same factors. 
Summary. Both theory and research has indicated that mood 
states affect perception and social behavior. The relationship 
between mood and crowding perception is much less clear. Because 
of this definitional and theoretical ambiguity, a degree of 
parallelism in mood and density effects, and an intuitive feeling 
that mood affects perception of crowding, the present study was 
designed to systematically test for the effects of various general 
mood states on crowding perception. 
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PRESENT EXPERIMENT 
From the previous literature review two general issues seem 
eminent; the centrality of control to the perception of crowding 
and the absence of theoretical and empirical evidence linking 
mood to crowding perception. The present experiment focuses on 
the intersection of these two issues. My intent was to add 
clarity to the understanding of the former and to conduct an explanatory 
investigation into the latter. 
The present experiment was an attempt to empirically demon­
strate any causal effects mood states have on crowding perception. 
Because of the explanatory nature of this work,, only three general 
mood states (positive, neutral, and negative feelings) were 
induced. The present experiment also attempted to demonstrate 
any effects perceived termination control has on perception of 
crowding independent of and in combination with various mood 
states. Termination rather than activity control was chosen for 
three reasons. First, the evidence for termination control ef­
fects on crowding perception is much less strong. Evidence for 
such an effect, independent of any mood effects,would be note­
worthy. Second, termination control can be manipulated independent 
of mood induction more readily than can activity control. The 
perceived ability to leave a situation seems less inherently 
pleasing than the ability to control the activities in the situa­
tion. Third, it is termination control that has been used in 
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research and conceptualized in theories on other environmental 
stressors (e.g., noise). 
Design 
The present experiment was a short-term high density laboratory 
experiment in which participants were exposed to one of three 
mood-inducers and were led to believe they were either free or 
not free to leave the experiment at any time. In addition, 
two other variables were included in the design of the experiment 
and subsequent analysis. First, the sexual composition of the 
group was varied. Second, the seat location of any given partic­
ipant- was assigned and recorded. Since density is a recognized 
influence on perception of crowding, it was not manipulated in the 
present study. Instead,a typically high (compared with other 
research) density of 5.33 square feet per person was used in all 
conditions. 
The overall design was a2x2x3x3 between subjects 
factorial with seat location (end or middle of row), perceived 
termination control (free or not free to leave), mood (negative, 
neutral, or positive), and sexual composition of group (males, 
females, or both) as factors. For exploratory reasons,measures 
in addition to those designed to measure crowding perception 
were included. 
Predictions 
A number of predictions can be made concerning the effects 
of perceived termination control and induced mood on the perception 
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of crowding. 
1. Subjects in the positive mood condition will feel least 
crowded, while subjects in the negative mood condition will feel 
the most crowded. This prediction is based more on a definitional 
than theoretical position. Numerous authors have stated that 
crowding is a negative mood state. If the high density experience 
is enjoyed, then perceptions of crowding should be reduced. 
2. Subjects with perceived control will feel less crowded 
than subjects without perceived control. The theoretical basis 
for this prediction is more straightforward. Perceived control 
will attenuate feelings of stress, and therefore, perceptions of 
crowding. While the empirical support for this position is 
equivocal (Rodin et al., 1978; Sherrod, 1974), the past research 
encountered problems the present study attempts to avoid. 
Specifically, the method is modelled after Sherrod (1974) with 
the exception that perception of crowding will be measured 
while the subjects are still in the density situation. 
3. Perceived control will have its greatest effect on 
perception of crowding in the negative mood condition, less in 
the neutral mood condition and least in the positive mood 
condition. If density is not stressful, then the effects of 
perceived control should be minimized. If the positive mood 
inducer lessens stress, then it follows that perceived control 
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win exercise little or no effect on perception of crowding 
(Sherrod, 1974). Following the same logic, perceived control 
will have its greatest effect in the negative mood condition. 
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METHOD 
•Subjects 
Subjects were 108 male and 108 female Iowa State students 
enrolled in an undergraduate psychology class. Subjects received 
extra credit in their course for participation in this experiment. 
Procedure 
Eighteen groups of twelve subjects each signed up for the 
experiment. Six of these groups were all male, six all female, and 
six were half male and half female. The order of sessions was 
randomized with the exception that no condition was run a second 
time until all conditions had been run once. At the assigned time, 
subjects arrived at a large (1400 sq. ft.) waiting area in the 
psychology building (223 Old Botany). Once all subjects arrived, 
they were asked to remove their coats and set their books aside. 
Subjects were given an experimental booklet, a clipboard, and 
a pencil and were told they would use these throughout the ex­
periment. (You may want to refer to the booklet, reproduced in 
Appendix A, while reading the procedures.) 
On the first page,was a brief description about the experiment. 
Subjects were told that the experiment was designed to measure 
their opinions about television in general and their reactions to 
specific films they would see. Subjects were told that the ex­
periment would take place in a laboratory room so as not to disturb 
any other experiments that may be going on. 
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Perceived control manipulation. For half of the subjects, it 
was indicated that they were free to leave the experiment at any 
time. The remaining subjects were told that once the experiment 
began they would be required to remain until the experimenter 
indicated the end of the session. 
Density manipulation. After reading and signing the informed 
consent form, subjects were told to find their seat number at the 
top of the page. Subjects were then led into the experimental 
room. This 8 ft. by 11 ft. room had twelve chairs and one large 
table in it. The table was located so that the available floor 
space was 8 ft. by 8 ft. This area, 64 sq. ft. when divided by 12 
allowed for 5.33 sq. ft. per person. 
Seat location manipulation. The seating arrangement was 
as shown in Figure 1. 
Seats numbered 1, 4, 5, 8, 9, and 12 were considered end 
seats. Seats numbered 2, 3, 6, 7, 10, and 11 were considered 
middle seats. Seat assignment, relative to the other independent 
variables, was guided by the following rules. 
1. For half of the sessions, subjects with perceived control 
sat in seats 1, 4, 6, 7, 9, and 12 leaving the remainder for 
subjects without perceived control. This pattern was reversed on 
the remaining sessions. 
2. In mixed sex groups, males sat in seats 1, 3, 6, 8, 9, 
and 11 on half of the trials, while females sat in the remaining 
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Figure 1. Seating arrangement in experimental room. 
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seats. In the other sessions,the seating was reversed. 
These seating arrangements were chosen for the following 
reasons. First, in the mixed sex groups every subject sat next 
to a subject of the opposite sex. Second, when all the data were 
collected individual seat location was counterbalanced across 
all conditions. 
Once subjects were seated, the experimenter asked them to 
refrain from conversation, to do their own work, and to follow 
the instructions. Subjects were told that the instructions for 
the remainder of the experiment would come over an intercom from 
another room. The experimenter then closed the door and went 
to the control room. 
Over the intercom, subjects were told to turn to page 2 
of their booklets and follow the instructions. Here subjects 
filled out background information including: age, sex, year in 
school, family size, home town size, and current living arrange­
ments. Filler items about television viewing history were also 
included. Once finished, subjects were instructed to turn to the 
next page. 
On page three»subjects were instructed to write a short 
essay concerning their feelings about censorship of television 
programming. Ten minutes after the experimenter left the room, 
he announced a two-minute warning so that subjects might finish 
their essays. After this two minute interval, the experimenter 
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instructed the subjects to put their booklets aside and watch the 
television monitor. 
Mood manipulation. At this time,the experimenter showed one 
of three 5 minute videotapes. The negative affect tape consisted 
of a segment from "Poverty in America." The neutral affect tape 
consisted of a segment from "Wall Street Week." The positive mood 
tape consisted of a comedy routine by David Brenner. Once the 
videotape was finished,subjects were instructed to go to page 4 
of their booklets. 
Adjective checklist. Subjects were asked to indicate how 
they currently felt according to a series of bi-polar adjective 
items. Subjects were told to make a check on a solid 99 
millimeter line that best described their current state. Included 
in this list were general mood items, perception of crowding 
items, and a check for the perceived control manipulation (free 
to leave - not free to leave). When completed, subjects were 
instructed to go to the next page. Here subjects were asked to 
rate the film on a number of bi-polar adjective scales. Subjects 
were then asked to rate the physical characteristics of the room 
on a similar scale, with items including: hot-cold, full-empty, 
bright-dark, noisy-quiet, comfortable-uncomfortable, crowded-
not crowded, stark-cozy, clean-dirty, and sufficient-insufficient. 
Subjects were then asked to estimate, without referring to a 
watch, the number of minutes they had been in the room. At the 
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bottom of the page,subjects were told to stop and wait for further 
instructions. 
Task performance. After waiting 5 minutes, the experimenter 
instructed the subjects to turn to page 6. Here subjects 
were told that the experiment was also interested in the effects 
of watching television programs on subsequent cognitive abilities. 
In order to measure this, subjects were asked to try to solve 
as many anagrams, from a list of 10, as they could in 5 minutes. 
Attraction toward group. Once 5 minutes had elapsed, subjects 
were asked to turn to the next page and to respond to the following 
items: "In general, how much do you like the other people in 
this room?"(not at all - very much) and "How willing are you to 
participate in another experiment with these same people again?" 
(not at all - very much). 
Helping measure. Once subjects completed page 7,they were 
told to go on to the next page. Here subjects were told that a 
great deal of data was collected in this experiment and that 
the experimenter would need help in organizing it. If they were 
interested in helping with the work,they should put down their 
name, phone number and the number of hours they might be able to 
contribute. Subjects were then told to go to the next page. 
Check for suspicion. Subjects were told that the experiment 
was completed except for a few questions. Subjects were then 
asked to indicate what the experiment was about and to indicate 
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whether they felt anything was kept from them. After waiting 
5 minutes,the experimenter returned to the experimental room, 
fully debriefed the subjects, and gave them their experimental 
credit. 
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RESULTS 
Data analysis of laboratory crowding studies has typically 
taken on one of two forms. In one, an individual's score is 
combined with the scores of all other subjects that participated 
in the same group. This mean value is then used as the dependent 
score with an N of one. This statistically conservative approach, 
while somewhat inefficient, guarantees against an artificially 
high rejection rate due to dependence of the subjects' responses 
within groups. The other approach assumes that an individual's 
responses are independent of those made by other subjects within 
the group. Here the group variable is ignored and the analysis 
proceeds with an N equal to the number of subjects in the study. 
This more efficient approach, however, may lead to false rejections. 
Schiffenbauer, Schulman and Poe (1978) offer a third approach. 
Here a nested analysis is conducted in which the effects of group 
can be tested against the within cells error term. If the group 
effect appears at a rate greater than expected by chance, the 
nested analysis is retained and the group factor is used as the 
error term in the nested factors. If the group effect does not 
reliably appear, then it is dropped from the analysis and the more 
powerful, and now valid, approach using each subject's score as a 
dependent measure is applied. Before utilizing this third ap­
proach, an appropriate test for group effects must be conducted. 
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Test for group effects 
A Completely Randomized Partial Hierarchical Analysis of 
Variance with factors: mood, sex, composition, control, seat 
location, and group nested in mood and sex composition, was 
performed on each of the dependent variables. It should be noted 
that group is nested in only two of the four factors. Control and 
seat location were manipulated across groups. The sources of 
variance and degrees of freedom can be seen in Appendix B. 
In a number of ways, these analyses point to dropping the 
group effect. First, on what was intended to be the major dependent 
variable, how crowded each individual felt, neither the group main 
effect nor any interaction with the group variable reached sig­
nificance. Second, the group variable had no significant simple 
or interacting effect on the variables that loaded on the 
crowding factor. Third,- across_all 3a.dependent variables, , 
4 group main effects and 3 interactions reached a .05 level of 
significance. These seven significant effects, spread out over 
six different dependent variables, are few compared to the total 
number of group and group interaction tests performed (152). 
Indeed the proportion of total tests reaching significance at 
£ < .05 (7/152 = .046) is approximately equal to that expected by 
chance. Due to the general lack of convincing evidence for 
group moderated effects, along with the knowledge that all dependent 
measures were collected individually and that participants were 
requested to remain quiet and to do their own work, the more 
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powerful completely randomized factorial design was conducted. 
Here the group factor is dropped leaving 4 crossed factors; 
mood, sex-composition, control, and seat location. 
Factor analysis 
In order to reduce the unwieldy nature of 38 variables and the 
inherent problem of cumulative alpha, a factor analysis was per­
formed. Using a Verimax factor rotation and setting a minimum 
eigenvalue of 1.00,eight factors were created. Variables that 
loaded highest on a common factor were then summed, creating 
eight (8) new variables. These new variables were then subjected 
to an analysis of variance (see Appendix C). 
Data analyses 
Unless otherwise noted^an unweighted 3x3x2x2 completely 
randomized factorial analysis of variance was the primary analysis. 
Upon finding significance, unweighted simple main effects or 
simple interaction effects tests were performed. Where indicated, 
a Newman-Keuls pairwise comparison across means was then applied. 
(The ANOVA summary tables can be found in Appendices D through N 
in the order in which they appear in the text.) 
Manipulation checks 
Perceived control. Three variables, subjects' rating of their 
freedom to leave the experiment (free to leave - not at all free 
to leave), subjects' ratings of how quiet or noisy the room was 
(quiet - noisy) and how well subjects performed on the timed 
anagram task, loaded highest on a common factor and were summed. 
An analysis of variance performed on this new variable indicated a 
main effect for the perceived control manipulation (£(1,176) = 
17.27, £ < .0001). No other main effects or interactions ap­
proached significance. Due to the rather unusual combination of 
variables on this factor, a test on the perceived freedom to leave 
variable alone seemed in order. A main effect for control, 
£(1,178) = 37.34, £ <.0001, indicating that individuals exposed 
to the control manipulation rated themselves more free to leave 
(on a 99 point scale, M = 54.99) than did those exposed to the no-
control manipulation (M = 31.49), and a sex-composition by control 
by seat-location interaction, £(2,178) = 3.34, £ < .05, were found. 
The three-way interaction, illustrated in Table 1, was then broken 
down into unweighted simple interaction and simple simple main effects. 
Of the seven simple interaction effects possible, only the seat-
location by sex-composition for no-control subjects, £(2,178) = 
3.35, £ < .05, and the location by control for the all-women 
conditions, £(1,178) = 7.97, £ < .01, were significant. A sig­
nificant simple simple main effect for seat-location across the 
all-women no-control conditions, £(1,178) = 8.12, £ < .01, points 
to the cause of these interactions. Here the individuals occupying 
the middle seats in the all-women groups without control felt 
significantly less free to leave than did those under similar 
conditions but occupying end seats. Furthermore,a Newman-Keuls 
analysis of the means contributing to the location by control 
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Table 1 
Mean control score as a function of sex-composition 
of group, control, and seat-location 
Condition Control No Control 
All Male 
End-seat 58.53 28.44 
Middle-seat 55.22 35.89 
Mixed Sex 
End-seat 54.36 36.89 
Middle-seat 52.72 21.89 
All Female 
End-seat 49.11 46.39 
Middle-seat 60.17 19.44 
Note. Scores could vary from 1 to 99. 
interaction indicates that within all-women groups individuals 
occupying middle seats and without control felt significantly less 
free to leave than did individuals exposed to any of the other 
three all-women conditions (all £'s < .05). Finally, five of the 
six simple simple main effects for control were significant. With 
the exception of individuals occupying end seats in all-women 
groups, participants exposed to the control manipulation felt 
significantly more free to leave than did those exposed to the 
no-control conditions. No other main effects or interactions 
reached significance. 
Mood. Sixteen variables, how happy-sad, not angry-angry, 
talkative-quiet, good-bad, high-low, calm-nervous, positive-negative, 
comfortable-uncomfortable, not irritable-irritable, not frus-
trated-frustrated, relaxed-tense, not guilty-guilty, not stressed-
stressed, and sociable-withdrawn, individuals felt and how happy-
sad, and not relaxing-relaxing the film was rated, all loaded on 
a common factor and were summed. This new variable, labeled mood, 
was then subjected to an analysis of variance. This analysis 
indicated a main effect for the mood manipulation, £(2,170) = 
152.76, £ < .0001, and a mood by sex composition interaction, 
£(4,170) = 3.43, £ < .01 (see Table 2). A Newman-Keuls analysis 
following the main effect for mood indicated that individuals 
exposed to the negative-mood manipulation felt significantly worse 
(on a scale of 16 to 1584, M = 964.20) than did those exposed to 
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Table 2 
Mean mood score as a function of 
mood and sex-composition of group 
Mood 
Sex-composition Positive Neutral Negative 
Male 427.91 731.26 918.52 
Mixed-sex 296.32 762.77 906.54 
Female 381.04 682.76 1056.63 
Note. Scores could vary from 16 to 1584. 
the neutral-mood manipulation (M = 726.33). Both of these groups 
reported feeling worse than those exposed to the positive-mood 
manipulation (M = 369.68, all £'s < .01). An unweighted simple 
main effects analysis was performed to isolate the factors con­
tributing to the mood by sex composition interaction. Four of the 
six tests for simple main effects reached significance. At all 
three levels of sex composition (all-male groups, mixed-sex groups, 
and alT-female groups) the simple main effect for mood was signif­
icant, £(12, 17Q) = 34.261, 56.836, and 65.742, respectively (all £'s 
.01). A series of three separate Newman-Keuls analyses indicated 
that at every level of sexual composition individuals exposed to 
the negative-mood manipulation reported feeling worse than those 
exposed to the neutral or positive-mood manipulation. In addition, 
those in the neutral condition reported feeling worse than those 
exposed to the positive mood manipulation (all £'s < .01). The 
sex-composition simple main effect at the negative-mood level also 
reached significance, £(2,170) = 4.493, £ < .05. A subsequent 
Newman-Keuls analysis indicated individuals in all-women negative-
mood groups reported feeling significantly worse than did those 
in the all-men or mixed-sex negative-mood groups (both £'s< .05). 
No other main effects or interactions reached significance. 
Perception of crowding 
Six variables, how crowded (not crowded-crowded) and how 
confined (not confined-confined) individuals felt while in the 
room and how sufficient (sufficient-insufficient), crowded (not 
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crowded-crowded), cozy (cozy-stark), and comfortable (comfortable-
uncomfortable) the room was rated, loaded highest on a common 
factor and were summed. This new variable, labeled crowding, was 
then subjected to an analysis of variance. This analysis indicated 
a significant mood by sex-composition interaction, £(4,171) = 
3.33, £ < .01) and a significant sex-composition by control by 
seat-location interaction, £(2,171) = 3.81, £< .02. A simple 
main effects analysis was performed to isolate the factors con­
tributing to the mood by sex composition interaction. Two of the 
six tests for simple main effects reached significance. The 
sexual composition of the groups affected perception of crowding 
in the positive-mood conditions, £(2,171) = 5.35, £ <.01. A 
subsequent Newman-Keuls analysis indicated (see Table 3) that 
individuals in the mixed-sex positive-mood conditions reported 
feeling significantly less crowded than did individuals in either 
of the same-sexed positive-mood conditions (both £'s< .05). A 
simple main effect was also found for mood level within the mixed-
sex groups, £(2,171) = 8.58, £ < .01. A Newman-Keuls analysis 
indicated that individuals in the positive-mood mixed-sex condition 
reported feeling significantly less crowded than did those in the 
neutral or negative-mood mixed-sex conditions (£ < .01). 
Turning to the sex-composition by control by seat-location 
interaction (see Table 4), a simple simple main effects and simple 
interaction effects tests were performed. Of the seven possible 
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Table 3 
Mean crowding score as a function of 
mood and sex-composition of group 
Mood 
Sex-composition Positive Neutral Negative 
Male 423.00 431.64 432.86 
; Mixed-sex . 345.74 460.13 426.79 
Female 415.17 404.29 391.30 
Note. Scores could vary from 6 to 594. 
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Table 4 
Mean crowding score as a function of 
sex-composition of group, control, and seat-location 
Condition Control No Control 
All Male 
End-seat 412.00 437.50 
Middle-seat 455.55 408.65 
Mixed Sex 
End-seat 387.59 402.41 
Middle-seat 433.05 419.61 
All Female 
End-seat 405.39 376.87 
Middle-seat 379.88 451.12 
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simple interaction effects,only the sex-composition by control 
interaction for middle-seat conditions reached significance, 
£(2,171) = 3.60, £ < .05. A significant simple simple main effect 
for level of control for female groups in the middle seats helps 
interpret this interaction. Individuals in the middle of the 
all-women room but without control reported feeling significantly 
more crowded than did similarly situated women with feelings of 
control, £(1,171) = 4.93, £ < .05. No such effects occurred for 
individuals in the mixed-sex or all-male groups, nor in any end-
seat conditions. The only other simple simple main effect to reach 
significance was due to seat-location for individuals without control 
in all-women groups, £(1,171) = 5.36, £ < .05. Here women in the 
middle-seats felt significantly more crowded than did women 
situated in the end-seats. 
Other variables (factors) 
Attraction. Two variables, individual's ratings of how much 
they liked the other people in the room (not at all - very much) 
and how willing they were to participate in another experiment with 
these same people again (not at all - very much), loaded highest 
on a common factor and were summed. This new variable was then 
subjected to an analysis of variance which indicated significant 
main effects for mood, £(2,178) = 3.05, £ < .05, sexual composition, 
£(2,178) = 7.83, £ <.001, and the mood by control interaction, 
£(2,178) = 4.31, £ <.02. Subsequent Newman-Keuls analysis 
on the main effect for mood indicated that individuals in the 
positive-mood conditions (on a scale of 2 to 198, M = 125.55) 
felt significantly more attraction to their fellow participants 
than did those in the negative-mood conditions (M = 114.5, 
£ < .05) but was not significantly different from the neutral-mood 
(M = 119.32). Newman-Keuls analysis of the sexual composition 
main effect indicated that individuals in the all-male groups 
reported feeling significantly less attraction toward their 
fellow participants (M = 109.73) than did individuals in the 
mixed-sex (M = 121.97) or all-female (M = 127.47) groups (both £'s< 
.01). Simple main effects analyses on the mood by control inter­
action revealed two significant sources of variation. First, 
individuals with control in the positive-mood condition reported 
significantly more attraction (M = 133.139) than those in the no-
control positive-mood condition, (M = 117.71), £(1,178) = 
5.645, £ < .001. Second, the mood manipulation had a significant 
effect across control conditions, £(2,178) = 6.674, £< .01, but 
not across the no-control conditions. A subsequent Newman-Keuls 
analysis indicated that individuals in the positive-mood control 
condition reported more attraction (M = 133.139) than did indiv­
iduals in the neutral (M = 115.00) or negative control conditions 
(M = 110.83, both £'s< .01). No other main effects or interactions 
reached significance. 
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Film activity. Five variables, how arousing (not arousing -
arousing), active (passive - active), fast (slow - fast), and 
interesting (boring - interesting) individuals rated the film 
shown and how aroused (not aroused - aroused) individuals felt, 
loaded highest on a common factor and were summed. An analysis of 
variance on this new variable, film activity, indicated main 
effects for control, £(1,174) = 4.34, £ < .04, and for mood, 
£(2,174) = 91.20, £ < .0001. Individuals given feelings of control 
rated the films as more active (on a scale from 5 to 495, M = 
281.02) than did individuals without control (M = 260.22). A 
Newman-Keuls analysis on the mood scores indicated that individuals 
in the positive-mood conditions rated the film more active 
(M = 361.29) than did those in the negative (M = 250.21) or neutral 
(M = 199.33) mood conditions. In addition, individuals in the 
negative-mood condition rated the film more active than did those 
in the neutral-mood condition (all £'s < .01). 
Room ambience. Two variables, ratings of room brightness 
(dark - bright) and cleanliness (dirty - clean), loaded highest on 
a common factor and were summed. An analysis of variance on this 
new variable, room ambience, revealed no significant main effects 
or interactions. 
Passivity. One variable, how passive (not passive - passive) 
individuals felt while in the experimental room, alone loaded 
highest on the seventh factor. Analysis of variance on this factor 
62 
revealed no significant main effects or interactions. 
Time estimate, willingness to help, and suspicion. Three 
variables loaded on the eighth factor: how many minutes individuals 
believed they had been in the experimental room, the number of 
hours individuals would be willing to donate to help the experi­
menter, and whether individuals indicated any suspicion about the 
experiment. Since the latter two measures were not normally 
distributed all variables were analyzed separately. An analysis 
of variance on the time estimates indicated a main effect for 
mood, £(2,173) = 3.64, £ < .03. A subsequent Newman-Keuls analysis 
indicated that individuals exposed to the negative-mood manipulation 
made significantly longer time estimates (M = 16.3 minutes) than 
did individuals in the positive (M = 14.8) or neutral-mood (M = 
14.3) conditions (both £^'s < .05). No other main effects or inter­
actions reached significance. 
Chi-squared analyses on the willingness to help and suspicion 
scores revealed no significant differences across groups. 
Task performance and noise rating. Recall that task perform­
ance and noise rating, variables that contributed to the control 
factor, were removed from the manipulation check analysis. In a 
separate analysis of variance,no significant main effects or inter­
actions were found on the noise (quiet-noisy) variable. For task 
performance (number of correct anagram solutions out of a possible 
ten), an analysis of variance revealed main effects for seat 
location, £(1 ,179) = 5.49, £< .02, and mood, £(2,179) = 4.17, 
£ <.02. Individuals in middle-seats performed significantly 
better (M = 7.03) than did those in end-seats (M = 6.20). A 
Newman-Keuls analysis indicated that individuals exposed to the 
neutral-mood manipulation performed significantly worse (M = 5.89) 
than individuals in the positive (M = 6.92) or negative (M = 
7.03) mood conditions (both £'s < .05). 
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DISCUSSION 
The present study attempted to assess the role which.mood and 
perceived control plays in the perception of crowding during short-
term high density experiences. Since previous research indicated 
that seat-location and sexual composition of the group were 
important,these variables were included in the design and analysis) 
In addition to perception of crowding, manipulation checks and 
exploratory measures were included as dependent variables. 
Effects of mood 
It was predicted that individuals in the positive-mood 
conditions would feel less crowded than those in the neutral-mood 
conditions, who in turn would feel less crowded than those in the 
negative-mood conditions. The results from the present study only 
partially support this general prediction. As it turned out, 
positive-mood did lead to less reported crowding than did neutral 
or negative-mood but only in the mixed-sex groups. In addition, 
the individuals in the positive-mood mixed-sex conditions, reported 
feeling less crowded than did those in either of the same-sex 
positive-mood conditions. One explanation for these results is 
that the mood manipulation may have been substantially more ef­
fective for the mixed-sex groups than for the same-sex groups. 
However, the mood manipulation checks only weakly support this 
position. In all sex-composition conditions, the mood manipulation 
proved successful. While a mood by sexual-composition interaction 
was found, subsequent analyses placed the primary cause for the 
interaction in the negative-mood conditions. Nevertheless, the 
mixed-sex positive mood groups did report the most positive overall 
mood as well as the least perception of crowding. Although weaker 
than expected, this finding lends some support to the prediction. 
Why the mixed-sex groups would be more influenced by the positive-
mood manipulation than the other groups is subject to conjecture. 
It strikes me that for many young men and women a mixed-sex 
gathering is rather like an approach-avoidance dilemma. It is 
simultaneously appealing and fearful. Ickes and Barnes (1978) 
have found that mixed-sex interacting dyads, especially when both 
members are sex-typed (Bem, 1974), are quite stressful. Individ­
uals in the present study, when faced with a mixed-sex group in a 
high density situation,may have felt similarly stressed. When a 
humorous film was presented, the ice may have broken leading to 
a better situation than could have reasonably been expected. Once 
this tone was set, fear may have been reduced allowing individuals 
to enjoy (or at least mind much less) close distances to individ­
uals of the other sex. 
The mood manipulation also affected a number of subsidiary 
measures. Paralleling previous research findings, positive-mood 
led to greater reported feelings of attraction to fellow partici­
pants than did negative-mood. While the mean for the neutral-mood 
conditions fell between the positive and the negative-mood means, 
it was not significantly different from either. Second, individuals 
in the positive-mood conditions rated the film more active than 
did individuals in either the neutral or negative-mood conditions. 
This of course causes a bit of a problem. The films were selected 
with the anticipation that they would cause differing moods without 
directly varying any other impressions. The fact that the films differ 
in rated activity introduces a potential problem interpreting any 
mood effects. Third, individuals in the negative-mood conditions 
felt the time spent in the experiment was longer than individuals 
in either the neutral or positive mood conditions. Time lags 
when you are not having fun. Finally, the neutral mood manipulation 
led to worse task performance than either the negative or positive-
mood manipulation. While difficult to explain, this may have been 
a function of boredom. An analysis of variance and subsequent 
Newman-Keuls analysis indicated the neutral film was rated more 
boring than either of the other two films. 
Effects of control 
It was predicted that individuals with perceived control 
would report feeling less crowded than those without perceived 
control. This prediction proved accurate in only the most cir­
cumscribed conditions. In all-women groups, individuals in middle-
seats with control reported feeling less crowded than did those 
without control. In no other conditions was control found to 
reliably affect perception of crowding. The reason for this 
limitation is not immediately evident. The control manipulation 
proved, at least statistically, successful. Individuals exposed 
to the control manipulation reported feeling significantly more 
free to leave than did those exposed to the no-control manipulation. 
However, a number of problems exist with this effect. First, the 
magnitude of the differences between conditions was not great. 
The main effect for control accounted for only 15 percent of the 
variance in the manipulation check, W = .15. Second* the mean 
score for individuals with control (M = 54.99) was not much beyond 
the midpoint on the ninety-nine point scale. While a one-tail ^ 
test with the midpoint set at 50.00 indicated a statistical differ­
ence, t (107) = 1.826, £ <.05, one must hold suspect the substantive 
significance of such an effect. The no-control manipulation seems 
to have been more successful. The mean for this group (31.49) was 
18.51 points less than the midpoint and was significantly different, 
;t(107) = 6.775, £ < .001. Third, the main effect for control was 
moderated by a sex-composition by control by seat-location inter­
action. Once broken down into simple interaction and simple 
simple main effects, this interaction indicated that individuals 
confined to middle seats in all-women groups were most affected 
by the control manipulation. This pattern of results closely 
parallels that found in the sex-composition by control by seat-
location interaction found with the perception of crowding measure. 
In both the manipulation check and the major dependent measure, the 
effects of control are concentrated on the all-women middle-seats 
condition. Specifically, these women in middle seats without 
control felt especially restricted in their freedom to leave the 
experiment and report feeling especially crowded. Explanations 
that rely exclusively on sex-composition or seat-location differ­
ences fail to recognize the interactive nature of this effect. 
While prior research does little to clarify why individuals in 
middle-seats of all-women groups should react in this manner, 
possible (albeit tentative) explanations emerge. First, a response 
bias may have existed. These individuals were for one reason or 
another inclined to respond negatively regardless of the question. 
If this were the case, however, we would expect a similar pattern 
on other variables, especially the mood checks. The absence of 
such supplementary support detracts from this explanation. Second, 
the individuals in the all-women groups and in middle-seats may 
have felt exceptional control pressure. Being exposed to an 
additional no-control manipulation, they reported the least freedom 
to leave and the greatest perceived crowding. If this were true, 
one would expect the women in the middle seats with control to 
show at least some mild signs of control stress, compared to 
those in end seats. Again no such evidence exists. Individuals 
with control and/or in end-seats show no greater perceived freedom 
to leave than do any of the other participants. A third explana­
tion, with a threshold mechanism better fits the data. Women in 
middle-seats without control are beyond the threshold for control 
and report being so, as well as report feeling more crowded. 
Those in end-seats and/or with control have not, on the average, 
reached this threshold. While the explanations proposed are 
extremely speculative, it remains noteworthy that (like the mood 
effects) the control manipulation checks and the perception of 
crowding responses show a certain degree of parallelism. 
Effects of mood and control 
It was predicted that perceived control would have the greatest 
influence on perception of crowding in the negative-mood conditions, 
less in the neutral-mood conditions, and least in the positive-
mood conditions. The results from the present study show no 
evidence for such an interaction. 
The mood and control manipulations did interact to affect the 
attraction scores. Here individuals with control in the positive-
mood conditions reported feeling more attraction to their fellow 
participants than those without control or those with control in 
either the neutral or negative mood condition. The main effect 
for mood (cited above) was produced primarily by differences 
between subjects with perceived control. Mood did not reliably 
affect attraction for individuals in the no-control conditions. 
One possible explanation is that individuals without information 
on the duration of the experiment (no freedom to leave) were less 
likely to make judgments influenced by short-term situational 
70 
characteristics. 
General discussion 
None of the three general predictions made prior to the 
study was strongly supported. Mood and control had some limited 
effects on perception of crowding, but only in interaction with 
other variables. A number of methodological and theoretical 
explanations can be suggested to explain these results. 
First, both the mood and control manipulations were differ­
entially effective for individuals in various subgroups. Indeed, 
the pattern of results for each manipulation check and for the 
perception of crowding are quite similar. While introducing 
questions as to why one group is more affected by the manipulation 
than another, these patterns suggest a grain-of-truth may have 
been present in the predictions. Second, each manipulation was 
carried out in a singular fashion. Mood was manipulated by showing 
one of three film clips. Control was manipulated by giving one of 
two sets of instructions. More diversified manipulations may 
have produced less restricted effects on the manipulation checks 
and, more to the point, on the perception of crowding. Third, the 
control manipulation could have been stronger. The manipulation 
check for control indicated that few individuals felt over­
whelmingly convinced of his or her ability to leave the experiment. 
This was rather surprising considering the assumption that par­
ticipants are aware of the voluntary nature of their role and 
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their rights in such a role. Of course, if individuals did not 
feel free to leave, the termination predictions were not given 
much of a chance. 
On the theoretical level, two issues seem most pertinent. 
First, the role of termination control in the perception of 
crowding must be questioned. While this type of manipulation has 
altered high density behavioral effects, it has yet to be shown to 
systematically affect perception of crowding. Both in this study 
and in that conducted by Sherrod (1974), perception of crowding was 
virtually uninfluenced by perceived termination control. These 
results contrast with those found by Rodin et al. (1978), where 
the ability to terminate the group's task did reduce crowding 
perception. Further research should examine the various factors 
(e.g., control power, perceived vs. actual control) that may 
influence the effectiveness of termination control in reducing the 
perception of crowding. Second, the way in which mood influences 
perception of crowding should be re-examined. According to Worchel 
and Teddlie (1976) and Kalb and Keating (Note 2),crowding is a 
label used when discomfort is attributed to the excessive presence 
of others. Variables that contribute to discomfort (e.g., stimulus 
overload, behavioral interference, personal space violations) and 
are cognitively linked with high density will increase crowding 
perception. Variables that add discomfort but are kept cognitively 
separate from high density attributions will not affect the perception 
of crowding. It may be that mood-variations work in a similar 
72 
manner. If believed to be separate from the high density experience, 
mood will have no effect, if cognitively linked with high density 
then the perception of crowding will be altered. Research in which 
individuals are led to correctly or incorrectly attribute mood-
states to density related or unrelated sources will go a long way 
toward evaluating this conceptualization. 
Numerous links between high density and the experience of 
crowding have been proposed. The effects of two general factors, 
termination control and mood-states, on the perception of crowding 
were examined in a short-term high density setting. While some­
what inconclusive, the results suggest that these factors may 
very well be important contributors to the perception of crowding. 
Only through further research will these effects by fully understood. 
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APPENDIX A. 
EXPERIMENTAL BOOKLET 
Seat # 
EXPERIMENT # 33 FILM RATINGS 
Thank you for your participation. In this experiment we are 
interested in your attitudes about television in general, and your 
reactions to a specific program segment. You will be asked to 
respond to a number of different questions. We sincerely hope you 
will answer honestly, and when asked, perform the best you can. 
This booklet will serve as both question and answer sheet 
throughout the experiment. Please note that at the bottom of this 
page you are asked to stop until further instructions. Every page 
will have either this instruction or one asking you to go on. It is 
very important for this experiment that you look for and follow 
these instructions. 
In a few moments you will be asked to move to the experimental 
room, where a television set is ready for viewing. Please leave books 
and coats here when you go to the room. Also note that you have been 
assigned a seat number at the top of this page. There is a seat 
in the room with the same number. When in the room please take 
that seat. For your information, seats are assigned so that we can 
avoid any ingrained habits you may have for sitting close to or 
far from the television. Additionally, and for the same reason, 
we ask you not to move the chairs around in any manner. 
Also please understand that you are free to leave the experi­
ment at any time. If you choose to, simply leave the room and the 
experimenter will give you your credit. 
(Also please understand that you are not free to leave the 
experiment once it has begun. So as not to disturb others, once 
finished the experimenter will give you your credit.) 
I, the undersigned, am willing to participate in this experi­
ment as detailed above. 
NAME 
DATE 
DO NOT TURN THIS PAGE UNTIL GIVEN FURTHER INSTRUCTIONS 
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Before the experiment begins we would like to get some 
background information. Please fill in the following information. 
1. Age 2. Sex 
3. Year in school: fr , so , jr , sr , grad 
4. Marital status: single , married , divorced 
widowed 
5. Number of brothers 6. Number of sisters 
7. Number of older brothers and sisters 
8. Home town size (population) 
9. When you were growing up, how many people lived in your home 
(including yourself, siblings, parents, etc.)? 
10. How many rooms were there in that home? 
11. How many TVs were there in that home? 
12. While in elementary school how many hours of any given day 
did you spend watching TV (rough estimate)? 
13. How much while in high school? 
14. Where do you currently live? Dorm , Greek house , 
with parents , Off-campus . 
15. With how many others do you share your bedroom? 
16. Is there a TV in your bedroom? _____ 
17. Currently, how many hours of any given day do you spend 
watching TV? 
PLEASE TURN TO THE NEXT PAGE 
88 
At this time we would like you to take about ten minutes to 
write a short essay. In this essay we would like you to express 
your opinions about the following topic: Should the federal 
government use censorship of any kind over television programming? 
(please use only the space allotted on this page for your answer) 
DO NOT TURN THIS PAGE UNTIL GIVEN FURTHER INSTRUCTIONS 
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Please indicate how you currently feel with the adjective 
pairs below. Some of the pairs might seem unusual, but you'll 
probably feel more one way than the other. So for each pair, 
put a check mark somewhere on the line (V) closer to the adjective 
which you believe to describe your feelings better. The more 
appropriate the adjective seems, the closer you put your check 
mark to it. 
happy 
not angry 
talkative 
crowded 
bad 
high 
jcàlm 
negative 
comfortable 
irritable 
passive 
frustrated 
tense 
iinotjconfined 
not aroused 
guilty 
stressed 
withdrawn 
free to leave 
sad 
angry 
quiet 
not crowded 
good 
low 
nervous 
positive 
uncomfortable 
not irritable 
not passive 
not frustrated 
relaxed 
confined 
aroused 
not guilty 
not stressed 
sociable 
not free to leave 
PLEASE TURN TO THE NEXT PAGE 
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Please rate the film you just saw on the following adjective pairs. 
interesting boring 
sad happy 
relaxing not relaxing 
passive active 
slow ' fast 
arousing ' not arousing 
Please rate the room you are now in on the following adjective 
pairs. 
bright ' ' ' dark 
noisy guiet 
sufficient ' insuffi cent 
crowded ' not crowded 
stark cozy 
clean ' dirty 
uncomfortable comfortable 
Without looking at a watch, estimate how many minutes you have 
been in this room. 
minutes. 
DO NOT TURN THIS PAGE UNTIL GIVEN FURTHER INSTRUCTIONS. 
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So far we have asked how you feel and what you think. Now we are 
interested in how television might affect cognitive abilities. 
In order to measure this, we'd like you to try and solve as many 
of the following anagrams as you can. The object is to 
rearrange the letters so that they spell a word. 
R H T I B 
B N L 0 E 
E U 0 H S 
M H N U A 
C I H R A 
N R D K I 
A E W T R 
0 R L A B 
0 E W R P 
B C E H A 
0 H T N M 
DO NOT TURN THIS PAGE UNTIL GIVEN FURTHER INSTRUCTIONS. 
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Although you have had very little opportunity to interact with 
the other people in this room, you may have formed some im­
pressions. Please answer the following questions using the same 
procedures as before. 
In general, how much do you like the other people in this room? 
Not at all Very much 
In general, how willing are you to participate in another 
experiment with these same people again? 
Noat at all Very much 
PLEASE TURN TO THE NEXT PAGE 
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As you know a great deal of data was collected in this 
experiment. So much information has been gathered that it 
will take some time to bring it into a meaningful summary. 
Since the experimenter can not do this task alone, we would 
like to ask for your help. Although we can not offer you money 
or experimental credit, you may find the experience interesting 
and informative. If you are interested in helping with this 
work, please write down your name, phone number and the number 
of hours you might be able to contribute. 
NAME 
PH. # 
HOURS 0-1 
1-2 
2-3 
3-4 
4-5 
PLEASE TURN TO THE NEXT PAGE 
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The experiment is over except for a few questions. In a 
minute or so the experimenter will return with your extra credit 
cards. In the meantime, please answer the following questions. 
1. What was this experiment about? 
2. Do you feel anything was kept from you in this experiment? 
If so, what? 
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APPENDIX B. 
SOURCES OF VARIANCE FOR PARTIAL HIERARCHICAL ANALYSES 
Sources df 
Mood (M) 2 
Sex-Composition (X) 2 
Control (C) 1 
Seat-Location (L) 1 
Group (M X X) 9 
M X X 4 
M X C 2 
M X L 2 
X X C 2 
X X L 2 
C X L 1 
M X X X C 4 
M X X X L 4 
M X C X L 2 
X X C X L 2 
M x X x C x L  4  
C X Group CM x X) 9 
L X Group (M X X) 9 
C X L X Group (M x X) 9 
S u b j e c t s  ( M x X x C x L x  G r o u p )  1 4 4  
96 
APPENDIX C. 
FACTOR ANALYSIS 
Factor 
Variable 1 2 3 4 5 6 7 8 
I currently feel : 
happy-sad .80* 28 -12 -05 21 04 -12 -12 
not-angry 78* 09 -05 004 11 08 -25 -07 
talkative-quiet 41* 33 01 07 35 01 33 -36 
not-crowded 02 09 78* -08 -12 01 07 -01 
good-bad 85* 20 -08 -04 08 08 -04 -01 
high-low 72* 26 08 04 23 -12 06 -20 
calm-nervous 48* -25 23 23 10 02 -03 05 
positive-negative 78* 27 01 05 06 06 20 01 
comfortable-un 54* 07 43 18 17 09 01 -13 
not-irritable 71* 05 09 07 -04 17 -09 10 
not-passive -12 02 -20 -24 11 24 67* 09 
not-frustrated 85* -04 07 14 
o
 1 12 -01 08 
relaxed-tense 73* -16 23 25 -16 -01 12 11 
not-confined 12 13 77* 02 17 19 -20 01 
not-aroused 09 -56* -09 -05 08 18 -49 -05 
not-guilty 82* -04 -16 -05 -09 06 -05 01 
not-stressed 72* -11 19 15 -17 08 08 09 
sociable-withdrawn 67* 24 01 04 14 14 36 -10 
free to leave-not 10 06 25 n 42* 38 -22 24 
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Factor 
Variable 1 2 3 4 5 6 7 8 
The film was: 
interest-boring 11 87* 15 12 01 01 -06 -02 
happy-sad 71* 45 -11 -11 01 01 -12 . -06 
relaxing-not 67* 40 06 01 17 03 -21 -20 
active-passive 21 74* -09 -08 -17 16 09 06 
fast-slow 38 77* -01 -02 -01 04 03 12 
not-arousing -04 -86* -16 -14 -06 -03 -02 03 
The room is: 
bright-dark 15 18 -09 58* 03 19 -18 -02 
quiet-noisy -05 03 -01 15 -61* 20 
CO o
 1 08 
sufficient-in -13 03 46* 37 07 22 -32 -05 . 
not-crowded 02 -02 60* -17 -06 -01 -06 10 
cozy-stark 13 01 78* -02 -04 03 06 -11 
clean-dirty 11 -01 15 85* 08 -06 02 -01 
comfortable-un 20 13 68* 33 02 07 11 10 
Time estimate 04 n 12 21 21 -08 -01 52* 
Task performance -05 
(inability to solve) 
26 n -14 -53* -02 -07 10 
Like others 
(very-not at all) 
19 09 10 01 -05 81* 13 -01 
Willing with same 
(very-not at all) 
26 01 08 11 -33 67* 02 -02 
Helping offer 
(5 to 0 hrs.) 
-09 10 08 03 -04 10 21 66* 
Suspicion -11 -01 22 13 16 21 24 -56* 
Factor Name Mood Crowdi ng Control Passivity 
Activity Ambience Attraction Time & help 
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APPENDIX D. 
ANALYSIS OF VARIANCE TABLE FOR PERCEIVED CONTROL (FACTOR) 
Sources df MS F 
Mood (M) 2 101.27 .07 
Sex-Composition (X) 2 1309.51 .85 
M X X 4 1170.59 .38 
Control (C) 1 26742.86 17.27** 
M X C 2 1834.80 1.18 
X X C 2 182.21 .12 
M X X X C 4 647.13 .42 
Seat-Location (L) 1 346.35 .22 
M X L 2 1275.75 .82 
X X L 2 59.79 .04 
M X X X L 4 1780.06 1.15 
C X L 1 1194.09 .77 
M X C X L 2 3.45 .01 
X X C X L 2 2364.88 1.53 
M X X X C X L 4 1993.08 1.29 
Residual 176 1548.82 
**J2. < .01 
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APPENDIX E. 
ANALYSIS OF VARIANCE TABLE FOR PERCEIVED CONTROL (VARIABLE) 
Sources df MS F 
Mood (M) 2 446.88 .56 
Sex-Composition (X) 2 186.98 .24 
M X X 4 468.84 .59 
Control (C) 1 29542.35 37.34** 
M X C 2 1351.81 1.71 
X X C 2 36.86 .05 
M X X X C 4 101.89 .13 
Seat-Location (L) 1 1095.93 1.39 
M X L 2 264.97 .83 
X X L 2 552.72 .82 
M X X X L 4 835.63 1.06 
C X L 1 2595.36 3.28 
M X C X L 2 54.40 .07 
X X C X L 2 2639.98 3.34* 
M X X X C X L 4 732.45 .93 
Residual 178 791.19 
*£ < .05 
**£ < .01 
100 
APPENDIX F. 
ANALYSIS OF VARIANCE TABLE FOR MOOD 
Sources df MS F 
Mood (M) 2 6252945.50 152.76** 
Sex-Composition (X) 2 40803.40 1.00 
M X X 4 140548.44 3.43** 
Control (C) 1 29808.17 .73 
M X C 2 579T7.51 1.41 
X X C 2 8210.44 .20 
M X X X C 4 73349.18 1.79 
Seat-Location (L) 1 57126.89 1.40 
M X L 2 39174.31 .96 
X X L 2 33332.02 .81 
M X X X L 4 21557.17 .53 
C X L 1 1794.31 .04 
M X C X L 2 72067.27 1.76 
X X C X L 2 76196.11 1.86 
M X X X C X L 4 22202.13 .31 
Residual 170 40934.39 
**£ < .01. 
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APPENDIX G, 
ANALYSIS OF VARIANCE TABLE FOR PERCEPTION OF CROWDING 
Sources df MS F 
Mood (M) 2 24818.79 2.80 
Sex-Composition (X) 2 11779.65 1.33 
M X X 4 29464.02 3.33* 
Control (C) 1 768.01 .09 
M X C 2 5460.51 .62 
X X C 2 4927.53 .56 
M X X X C 4 8680.83 .98 
Seat-Location (L) 1 22451.78 2.53 
M X L 2 24809.57 2.80 
X X L 2 2537.47 .29 
M X X X L 4 6464.13 .73 
C X L 1 125.43 .01 
M X C X L 2 217.38 .02 
X X C X L 2 33755.89 3.81* 
M X X X C X L 4 6644.07 .75 
Residual 171 8858.76 
*2 < .05. 
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APPENDIX H. 
ANALYSIS OF VARIANCE TABLE FOR ATTRACTION 
Sources df MS F 
Mood (M) 2 2186.81 3.05* 
Sex-Composition (X) 2 5884.52 7.83** 
M X X 4 1367.01 1.82 
Control (C) 1 .79 .01 
M X C 2 3240.00 4.31* 
X X C 2 168.38 .22 
M X X X C 4 310.11 .41 
Seat-Location (L) 1 237.59 .32 
M X L 2 160.98 .21 
X X L 2 698.17 .93 
M X X X L 4 332.51 .44 
C X L 1 951.07 1.27 
M X C X L 2 1800.01 2.39 
X X C X L 2 39.87 .05 
M X X X C X L 4 1513.66 2.01 
Residual 178 751.58 
*£ < .05. 
**£ < .01. 
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APPENDIX I. 
ANALYSIS OF VARIANCE TABLE FOR FILM ACTIVITY 
Sources df MS F 
Mood (M) 2 477816.49 91.20** 
Sex-Composition (X) 2 998.87 .19 
M X X 4 6571.60 1.25 
Control (C) 1 22716.45 4.34* 
M X C 2 576.33 .11 
X X C 2 1472.68 .28 
M X X X C 4 6108.30 1.17 
Seat-Location (L) 1 16598.52 3.17 
M X L 2 557.96 .11 
X X L 2 5612.91 1.07 
M X X X L 4 2549.37 .49 
C X L 1 683.27 .13 
M X C X L 2 3981.00 .76 
X X C X L 2 669.73 .13 
M X X X C X L 4 10196.55 1.95 
Residual 174 5239.32 
*£ < .05. 
**£ < .01 
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APPENDIX J. 
ANALYSIS OF VARIANCE TABLE FOR ROOM AMBIENCE 
Sources df MS F 
Mood (M) 2 3870.93 2.56 
Sex-Composition (X) 2 646.17 .43 
M X X 4 1534.88 1.01 
Control (C) 1 391.18 .26 
M X C 2 494.55 .33 
(X X C 2 2992.34 1.98 
M X X X C 4 2138.40 1.41 
Seat-Location (L) 1 285.39 .19 
M X L 2 2476.97 1.64 
X X L 2 845.82 .56 
M X X X L 4 2064.75 1.36 
C X L 1 58.23 .04 
M X C X L 2 96.55 .06 
X X C X L 2 66.32 .04 
M X X X C X L 4 45.44 .03 
Residual 176 1514.26 
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APPENDIX K. 
ANALYSIS OF VARIANCE TABLE FOR PASSIVITY 
Sources df MS F 
Mood (M) 2 612.99 1.05 
Sex-Composition (X) 2 64.63 .11 
M X X 4 412.57 .71 
Control (C) 1 455.51 .78 
M X C 2 91.74 .16 
X X C 2 169.37 .29 
M X X X G 4 46,91 .08 
Seat-Location (L) 1 207.97 .36 
M X L 2 257.43 .44 
X X L 2 43.98 .08 
M X X X L 4 379.33 .65 
C X L 1 236.27 .40 
M X C X L 2 263.69 .45 
X X C X L 2 1331.12 2.28 
M X X X C X L 4 183.53 .31 
Residual 177 585.10 
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APPENDIX L. 
ANALYSIS OF VARIANCE TABLE FOR TIME ESTIMATE 
Sources df MS F 
Mood (M) 2 7870.09 3.6 
Sex-Composition (X) 2 4364.98 2.04 
M X X 4 4172.50 1.95 
Control (C) 1 468.82 .22 
M X C 2 168.22 .08 
X X C 2 677.29 .32 
M X X X C 4 3731.11 1.74 
Seat-Location (L) 1 306.64 .14 
M X L 2 5685.07 2.65 
X X L 2 2382.51 1.11 
M X X X L 4 1614.85 .75 
C X L 1 6444.02 3.01 
M X C X L 2 1769.45 .83 
X X C X L 2 2091.58 .98 
M X X X C X L 4 450.50 .21 
Residual 174 2142.05 
*£ < .05. 
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APPENDIX M. 
ANALYSIS OF VARIANCE TABLE FOR TASK PERFORMANCE 
Sources df MS F 
Mood (M) 2 28.21 4.17* 
Sex-Composition (X) 2 2.65 .39 
M X X 4 6.29 .93 
Control (C) 1 1.28 .19 
M X C 2 .07 .01 
X X C 2 .05 .01 
M X X X C 4 3.02 .45 
Seat-Location (L) 1 37.16 5.49* 
M X L 2 2.41 .36 
X X L 2 1.22 .18 
M X X X L 4 .67 .10 
C X L 1 25.59 3.78 
M X C X L 2 6.43 .95 
X X C X L 2 7.00 1.03 
M X X X C X L 4 .69 .10 
Residual 179 6.77 
*2 < .05. 
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APPENDIX N. 
ANALYSIS OF VARIANCE TABLE FOR NOISE RATING 
Sources df MS F 
Mood (M) 2 581.24 .88 
Sex-Composition (X) 2 1365.73 2.07 
M X X 4 114.52 .17 
Control (C) 1 4.13 .01 
M X C 2 153.14 .23 
X X C 2 10.09 .02 
M X X X C 4 384.81 .58 
Seat-Location (L) 1 173.28 .26 
M X L 2 974.33 1.48 
X X L 2 405.79 .62 
M X X X L 4 201.08 .31 
C X L 1 251.01 .38 
M X C X L 2 614.17 .93 
X X C X L 2 522.41 .79 
M X X X C X L 4 616.45 .94 
Residual 177 659.28 
